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INTRODUCTION
Tick-borne spotted fever group (SFG) rickettsioses
are caused by obligate intracellular Gram-nega-
tive bacteria belonging to the genus Rickettsia.
Although some rickettsias have been known as
human pathogens since the beginning of the
century, tick-borne SFG rickettsioses are also
recognised as important emerging zoonoses
worldwide [1]. Few SFG rickettsiae have been
described in China: Rickettsia sibirica sibirica, the
agent of the North Asian tick typhus (also known
in the former USSR as Siberian tick typhus);
Rickettsia sibirica mongolitimonae, the agent of the
so-called lymphagitis associated rickettsiosis; and
an emerging pathogen, R. heilongjiangensis [1,2]. In
this study, in an effort to identify the possible
aetiologic agents and vectors for rickettsiosis
affecting humans in China, we analysed ticks
collected in China for evidence of rickettsial
infection.
MATERIAL AND METHODS
A total of 57 ticks were collected from cattle, goats and dogs in
three provinces of central China (Henan, Anhui and Hubei) in
December, 2006. They were morphologically identiﬁed and the
DNA of each specimen was extracted from one half of them
using the QIAamp DNA Mini Kit (QIAGEN, Hilden, Ger-
many). PCR was performed using primers CS409d and
Rp1258n that amplify partial gltA gene of rickettsiae and
primers 190.70 or 190.180, and 190.701 that amplify partial
ompA gene of rickettsiae [3]. Negative controls consisted of
distilled water added to the PCR mix instead of DNA.
Amplicons of rickettsial gltA and ompA were sequenced as
described previously [3]. Sequences were compared with DNA
sequences of other rickettsial strains in GenBank using the
BLAST program (NCBI, Bethesda, MD, USA) and CLUSTAL
W. (SIB, Basel, Switzerland) Phylogenetic organisation of
rickettsial strains detected in the ticks of this study with other
rickettsial strains was constructed using program MEGA3
(CEFG, Tempe, AZ, USA) based on the DNA sequence
variation of partial gltA and ompA, respectively.
RESULTS
Among the 57 ticks, 33 and 24 were identiﬁed as
Ixodes persulcatus and Haemaphysalis ﬂava, respec-
tively. Five I. persulcatus and one H. ﬂava were
PCR positive for both rickettsial gltA and ompA
genes. A 726-bp gltA (GenBank accession number:
EU665234) and a 547-bp ompA (GenBank acces-
sion number: EU665231) sequence were obtained
from the fragments ampliﬁed from H. ﬂava. They
shared 99.9 and 98.3% sequence identity with
gltA (GenBank accession number: AY285776) and
ompA (AF179362) of R. heilongjiangensis, respec-
tively. On the basis of variation of partial gltA and
ompA, two genotypes were identiﬁed in ﬁve
I. persulcatus. The 726-bp gltA and the 627-bp
ompA sequences obtained from Genotype
A detected in one I. persulcatus, were deposited
in Genbank under the numbers EU665235 and
EU665232, respectively. The 726-bp gltA and
633-bp ompA sequences obtained from Genotype
B detected in 4 I. persulcatus were deposited in
Genbank under the numbers EU665236 and
EU665233, respectively. EU665235 and EU665236
exhibited 99.9 and 99.7% sequence identity with
gltA (DQ100163) of R. monacensis strain IrR ⁄Mu-
nich, respectively. EU665232 and EU665233 exhib-
ited 97.3 and 96.5% sequence identity with ompA
of R. monacensis (DQ100169). Based on partial gltA
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and ompA sequence analyses, phylogenetic
relationships of the six rickettsial strains detected
in this study are shown in Fig. 1.
DISCUSSION
To the best of our knowledge, this is the ﬁrst
identiﬁcation of R. heilongjiangensis in central
China. R. heilongjiangensis was ﬁrst isolated from
Dermacentor silvarum ticks in the Heilongjiang
province in the northeast of China and subse-
quently demonstrated to cause human spotted
fever in China and in the Russian Far East [4].
More recently, it was identiﬁed in ticks and
caused human lymphadenopathy in Hainan
province, south of China. Detection of R. heilongji-
angensis in central China suggested a wide distri-
bution of this rickettsial species in the Chinese
mainland.
Five I. persulcatus were found to harbour a
rickettsia closely related to R. monacensis. This
rickettsia has previously been found in the liter-
ature under other names, including ‘the Cadiz
agent’ in Spain and Rickettsia IRS3 and IRS4
detected in Slovakia and Bulgaria [1]. Recently,
two human cases of infection due to R. monacensis
have been documented in Spain when investiga-
tors succeeded in isolating the agent from the
blood of two patients with Mediterranean spotted
fever-like illnesses [5]. Our study was the ﬁrst
identiﬁcation of R. monacensis in Chinese ticks,
which demonstrated the importance of epi-
demiological survey of R. monacensis infection in
China.
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Fig. 1. Phylogenetic organisation of Rickettsia spp. detected in ticks from China with other rickettsial strains based on
partial gltA (left) and ompA (right) sequences, respectively. *Rickettsial strains detected in the ticks of this study. The
corresponding ticks in which the rickettsial strains were detected are indicated in parentheses.
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